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.The purpose of this letter is to provide a report of the Authority's 
Appendix R, Section 111.0 work effort to date and to request an extension of 
time to complete implementation of, or request exemptions from, the requirements 
of Appendix R, Section 111.G.  

The Authority requests that the March 19, 1982 deadline established by our 
request of March 19, 1981 be extended to July 1, 1982. Also, the Authority 
requests that the period for requesting exemptions pursuant to 10CFR 50.48(c) (6) 
be extended to July 1, 1982 for exemptions from Appendix R Section 111.G. The 
reason for this request is that although a significant effort has already been 
expended for our Appendix R evaluation, additional time is necessary to 
investigate adequately the Section 111.G study results to determine the optimum 
manner of meeting such requirements or any exemptions thereto. A report on the 
Power Authority's effort to date in evaluating compliance of the facility to 
Appendix R, Section 111.0 requirements is provided in Attachment I.  

Accordingly, pursuant to 10CFR Part 50.12(a), the Authority requests 
approval to provide plans and schedules for the implementation of Section III.G 
or any exemption thereto by July 1, 1982. This request is authorized by 
10CFR Part 50.12(a) and its approval will not endanger life and property and is 
in the public interest.  

If you have any questions regarding this matter please contact 
Mr. John Lamberski of my staff.
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Very truly yours, 

P. Bayne 
S i Vic President 
Nuclear Generation

cc: attached

Dear Sir:
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cc: Mr. W. H. Baunack, Acting Chief 
Indian Point 
U. S. Nuclear Regulatory Commission 
P. 0. Box 38 
Buchanan, New York 10511 

Mr. T. J. Kenny, Resident Inspector 
Indian Point Unit 3 
U. S. Nuclear Regulatory Commission 
P. 0. Box 38 
Buchanan, New York 10511.  

Mr. Ron Barton 
United Engineers & Constructors, Inc.  
30 S. 17th Street 
Philadelphia, Pa. 19101
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ANALYSIS OF SAFE SHUTDOWN CAPABILITY 
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1.0 INTRODUCTION 

The Indian Point 3 Nuclear Power Plant was reviewed to determine where a 
single fire within the plant could jeopardize the ability to safely shut 
down the plant. The result of this analysis was presented in the "Safe 
Shutdown Analysis - Indian Point Station" dated December, 1976, Revised 
April, 1977. As a result of that analysis, certa *in plant modifications 
were made to assure safe shutdown capability in the event of a fire.  

The purpose of the present study, made in response to Appendix R,' is to 
supplement the previous analysis by re-analyzing safe shutdown 
capability, applying the criteria and requirements of Section III.G of 
Appendix R. This analysis was performed using the initial conservative 
assumption that offsite power was lost and that a fire in any area could 
affect equipment and electrical cables within that area.  

2.0 APPROACH AND METHODOLOGY 

2.1 Identification of Safe Shutdown System Functions 

The functions of the safe shutdown equipment can be put into five major 
groups: 

1. Bring and maintain the reactor subcritical -this is accomplished by 
the insertion of control rods and injection of soluble boron.  

2. Removal of Reactor Heat - this is accomplished either by dumping 
steam to atmosphere while maintaining steam generator level with the 
auxiliary feedwater pumps (Feedwater is taken from the condensate 
storage tank or the city water supply); or depressurizing the RCS 
via the PORVs and engaging the emergency core cooling system.  

3. Pressure Control - this is accomplished by using the pressurizer 
heaters or increasing the level of the pressurizer to increase the 
pressure. Pressure reduction is accomplished by using the auxiliary 
spray via a charging pump or using the PORVs.  

4. Reactor Coolant System Makeup - this is accomplished using th~e 
charging pumps or depressurizing the RCS and using the safety 
injection pumps.  

5. Hot to Cold Shutdown - this is accomplished by using the above 
functions and establishing a residual heat removal path.  

2.2 Identification of Fire Zones and Fire Areas 

For the purposes of the earlier analysis, "Safe Shutdown Analysis 
Indian Point Station," the plant was divided into discrete fire zones 
using physical barriers, where available, or on logical divisions which 
considered the size and shape of the area and equipment layout where
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barriers did-,not exist. The present study utilizes the same fire zone 
designations and introduces the concept of "fire area" as defined below.  

A fire area, as used in this study, is any'selected fire zone or part 
thereof and all surrounding fire zones that are within twenty feet (20') 
of the selected zone or part thereof that are not, separated from the 
selected zone by a fire barrier.  

2.3 Listing of Safe Shutdown Equipment and Cables 

Analyzing the requirements of the safe shutdown functions tabulated 
above, a list was compiled of all equipment essential for safe shutdown 
and all equipment required for support of safe shutdown equipment(such as 
supplying of electric power, cooling water, etc.). Utilizing electrical 
drawings and conduit and cable schedules for the plant, a list of cables 
essential to safe shutdown was prepared.  

2.4 Location of Safe Shutdown Equipment and Cables 

Utilizing plant drawings and the conduit and cable schedules, cable 
routing was traced by fire zone, and lists of safe shutdown equipment and 
cables in each fire zone prepared.  

2.5 Preparation of Functional Flow Diagrams 

As an analysis tool, functional flow diagrams were prepared showing 
equipment configurations and flow paths required for each identified safe 
shutdown function and for each supporting system. Means were provided 
on the diagrams to indicate whether or not each piece of equipment has 
been affected by a fire.  

2.6 Consideration of Associated Circuits 

To determine whether fire damage to safety or non-safety cables 
associated with safe shutdown could affect safe shutdown capability, 
analyses were made of the following categories of cable association.  

Cables Associated by Common Raceway 

Cables Associated by Inadequate Physical Separation 

Cables Associated by Common Power Source 

* Cables Associated by Connection to the Same Equipment as Safe 
Shutdown Cables 

2.7 Equipment Failure Modes, and Other Considerations 

Fire damage to cable was assumed to cause failure in the de-energized 
mode and the effect on safe shutdown capability was evaluated 
accordingly. However, failure in the energized mode (as caused by hot
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shorts) was also evaluated where it could cause affected safe shutdown 
equipment to assume an undesired aspect or position. Likewise, the 
possibility of remote interlock or control contacts in safe shutdown 
circuits overriding operating commands and causing affected equipment to 
assume an undesired aspect was also evaluated. In the above cases, the evaluations determined if manual operation could restore the equipment to 
the desired aspect, or alternate equipment could be utilized.  

2.8 Evaluation of Safe Shutdown Capability

To determine whether any one fire could impair safe shutdown capability, 
fires were postulated successively for every fire area in the plant that contains safe shutdown or supporting system cables or equipment., The 
effects of a fire were conservatively assmed to extend into the entire 
fire area and to affect all equipment and cables. A basic assumption in assessing fire caused failures was that fire would damage all cables and 
electrical equipment, such as motor and valve operators, but would not 
damage mechanical components such as piping, valves and pumps. Thus, it 
is possible to manually operate a motor operated valve after the fire 
area becomes accessible. Any equipment and cables outside the fire area 
were considered not to be affected, since they would be at a distance 
greater than twenty feet (20') from the fire. This amount of physical 
separation, together with automatic fire detection and suppression, meets 
the requirements of Appendix R.  

A set of functional flow diagrams was marked up for each fire area, to 
record the equipment affected by a fire in the area. The diagram was 
then evaluated to determine whether at least one normal or alternate 
method was available for accomplishing each of the required safe shutdown 
functions. If that criterion was met, the fire was determined to have no 
effect on safe shutdown capability, and no further study of this fire 
area was required.  

If the above criterion was not met, further evaluation took place, such 
as measurement of the actual distance between redundant cables to see if 
20 feet physical separation did indeed exist, analysis of failure modes 
of equipment to determine if equipment would fail in a favorable mode 
which did not inhibit safe shutdown, or considerations of manual 
operability of valves.  

3.0 STATUS OF WORK EFFORT 

To date approximately 164 fire zones and approximately 7,000 conductors 
have been analyzed. Thiscomprises approximately 90% of the work effort 
required to fully analyze all cables and equipment associated with safe 
shutdown capability.  

4.0 ASSESSMENT OF COMP'LIANCE 

As a result of this evaluation it was found that 10% of the fire areas do 
not appear to meet the requirements of the evaluation guidelines.
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Those fire areas that do no comply with the above criterion are being further evaluated to demonstrate equivalent protection if possible. For those cases in which equivalent protection is demonstrated, appropriate safety evaluations and documentation will be prepared, if necessary, to support any exemption request. These requests will be made in accordance with 10CFR Part 50.48(c)(6).  

Those fire areas that do not comply with the above criterion and for which no exemption is sought will be analyzed in more detail to determine that an alternate means exist for safe shutdown or to propose plant modifications required to provide the required separation, administrative controls or installation of dedicated equipment.  

5.0 CONCLUSION 

The Authority requests an additional extension of time-to July 1, 1982 to complete the above described analysis, to submit exemption requests and to provide plans and schedules for any modifications deemed necessary.


